INTRODUCTION
The past 30 years have witnessed an unprecedented rise in the prevalence of childhood overweight and obesity in rich countries. This increase has displayed different patterns in different places. 1 In the United States, there is evidence that childhood obesity began to rise in the period 1976-1980, although the sharpest increase was observed in the mid-1980s, 2 as indeed was the case in Germany 3 and Australia. 4 In other countries, such as United Kingdom, 5 Spain, 6 Greece 7 and Portugal, 8 the beginning of this upward trend did not become evident until the mid-1980s, with the greatest increase occurring in the 1990s.
This increase reached a peak in around the year 2000. According to a number of recently published studies, it was from this date onwards that the trend in the prevalence of childhood obesity began to stabilise in most rich countries. Specifically, the research covered by two recent reviews revealed that the epidemic of childhood obesity had levelled off in Australia, United Kingdom, Denmark, Switzerland, New Zealand, France, Greece, Netherlands, Sweden and the United States. 9, 10 There is a sharp contrast between the great number of studies that have addressed the overall trend in this health problem and the very few that have examined this trend by reference to different socioeconomic population strata and different geographical areas in any given country. Nevertheless, an overall trend cannot be automatically assumed to reflect the trend in different population groups. For instance, one study undertaken in England observed that over the first decade of the present century, prevalence of childhood obesity had increased among children of families of low socioeconomic status, whereas this same trend had levelled off among children of families of high socioeconomic status. 11 In the same period, however, no socioeconomic differences in the obesity trend were observed among children in France 12 or among adolescents aged 12 to 14 years in the United States. 13 The socioeconomic context is different from one country to another and from one region to another and, probably, this fact has conditioned the different time period in which each country or region has reached the point of maximum prevalence of childhood obesity. In addition, this variation in trend may also have occurred between socioeconomic groups when different countries are compared. The paucity of studies in many places, such as in the countries of the Iberian Peninsula and Southern Europe, limit our knowledge regarding how this health problem has evolved in different socioeconomic groups in those countries.
Given the scarcity of this type of research in Spain, this study thus aimed to show the trend in the prevalence of overweight and obesity among Spanish children and adolescents from 1987 to 2007, according to the socioeconomic status of their family households and area of residence. As Spain was one of the countries in which the childhood obesity epidemic began somewhat later, it seemed likely that the stabilisation stage might not have occurred in all socioeconomic groups and in all regions. 14 
MATERIALS AND METHODS
The data for this study were drawn from the 1987, 1995, 1997, 2001 and 2007 Spanish National Health Surveys. In these surveys, a representative sample of the noninstitutionalised population aged under 16 years is interviewed. The interview was conducted at the homes of the individuals selected. Subjects were chosen by means of stratified multistage sampling, with the first-stage units being census sections, the second-stage units being the main family dwellings and the third-stage units being the individuals selected in such dwellings. All national health surveys conducted in Spain at the time of this study were included, with the exception of the 1993 survey because the educational level was measured in a different way, and the 2003 survey because a large percentage of data for weight and height of the subjects were imputed. The nonresponse rate ranged from 4% in some interviews to 10% in others. For study purposes, we analysed information on subjects aged 5 to 15 years. Because of the small sample size in 1995 and 1997, the subjects for these years were analysed jointly. The sample size of subjects aged 5 to 15 years for each of the study years was 6. Overweight and obesity were analysed by reference to body mass index (that is, weight in kg divided by height in m 2 ) that was calculated on the basis of weight and height reported by parents or guardians. The nonresponse rate with respect to weight and/or height was 38% in 1987, 32% in 1997, 26% in 2001 and 22% in 2007. Overweight and obesity were defined using the international body mass index cutoff points established for children and youth. 15 The educational level of the primary household earner was used as the indicator of the socioeconomic status. The nonresponse rate with respect to educational level was 9% in 1987 and B1% for the remaining years. Based on this indicator of socioeconomic status, subjects were classified into the following two categories: (1) high educational level that included second grade-second cycle and higher education and (2) low educational level that included second grade-first cycle and lower education.
The per capita income of the province of residence in 1997 was used as the indicator of socioeconomic status of the area of residence. The reason for choosing this particular year was that it was the mid-year of the series. The per capita income of each of the 50 Spanish provinces was obtained from the National Statistics Institute. 16 The distribution of per capita income was estimated, and subjects were then classified into the following two categories: (1) residents of the richest provinces that include the provinces in the tertile of highest per capita income and (2) residents of all remaining provinces.
The analyses were done separately for boys and girls and two age groups-5 to 9 and 10 to 15 years-because the socioeconomic pattern observed in the prevalence of obesity in previous research differs by age group. First, prevalence (in percentage terms) of overweight and obesity was estimated for each category of socioeconomic status of both subjects and area of residence. As the distribution of the educational level of the primary household earner in the two categories of per capita income might be different in the different years of study, the percentage of overweight and obesity was estimated according to per capita income, adjusted for the educational level of the primary household earner, with the distribution of the 1987 educational level being taken as the standard population for adjustment purposes.
Second, trends in prevalence across the study period were assessed using the w 2 test for trend in the case of percentage overweight and obesity by educational level and a linear regression in the case of percentage overweight and obesity by per capita income of province of residence in order to give equal weight to the two categories of provinces in the evaluation of the trend. Finally, in order to ascertain whether prevalence of overweight and obesity in the final year had increased or decreased with respect to that of the initial year, we estimated the prevalence ratio and its 95% confidence intervals (CIs) for each category of socioeconomic status.
The program used for the analysis was SPSS version 19.0 (Armonk, NY, USA). The P-value of o0.05 was considered statistically significant. Table 1 shows the sample size used in the analysis according to the sociodemographic characteristics.
RESULTS
The prevalence of overweight and obesity according to the educational level of the primary household earner in 1987 and 2007, the ratio between these two prevalences and the P-values that assessed the statistical significance of the trend for all the years analysed are shown in Tables 2 and 3 . Figures 1 and 2 depict the trends in these prevalences for boys and girls respectively.
There was no clear trend in the prevalence of overweight and obesity among boys and girls aged 5 to 9 years. The assessment of the trend did not prove statistically significant for either of the two categories of educational level. Similarly, the difference in prevalence between 2007 and 1987, as assessed by the prevalence ratio, was also not significant, except in the case of prevalence of overweight among children from families whose primary household earner had a high educational level: the ratio was 0.81 (95% CI 0.68-0.98) because of the fact that, in this particular group of subjects, prevalence was lower in 2007 than in 1987.
Among boys and girls aged 10 to 15 years from families having a high educational level, no significant trend in the prevalence of overweight and obesity was in evidence, except in the prevalence of overweight among boys. However, among boys and girls aged 10 to 15 years from families having a low educational level, a statistically significant upward trend was observed in both the prevalence of overweight and obesity. Prevalence of overweight went from 13.1% in 1987 to 31.5% in 2007 among boys, and from Whereas prevalence of overweight and obesity likewise failed to display a significant trend in the two socioeconomic categories of area of residence, from 1997 onwards there was nevertheless an upward trend among boys and girls aged 10 to 15 years (Figure 3 ). In the case of boys who did not live in the richest provinces, this rising trend was statistically significant, as can be seen in Table 4 . 
DISCUSSION
Our findings suggest that the prevalence of overweight and obesity in boys and girls aged 5 to 9 years levelled off across the Socioeconomic trends in childhood obesity E Miqueleiz et al two decades of study, from 1987 to 2007. During this same period, in contrast, a rising trend was observed in the prevalence of overweight and obesity among boys and girls aged 10 to 15 years from families whose primary household earner had a lower educational level. From 1997 to 2007, the prevalence of overweight and obesity among boys and girls aged 10 to15 years was seen to rise in both the richest and the remaining provinces, although the magnitude of the increase was greater in the latter.
The stabilisation of the prevalence of overweight and obesity among children aged 5 to 9 years in Spain has also been observed in other countries. Although one study in England reported an increase in the prevalence of overweight and obesity among boys and girls aged 5 to 10 years from 1974 to 2003, 17 another study by the same authors, again in England, concluded that since 2002/ 2003 the prevalence of overweight and obesity had levelled off among children aged 5 to 10 years, with the exception of those of low socioeconomic status. 11 In Australia, a flattening in the prevalence of overweight and obesity was also reported among boys and girls aged 5 to 8 years across the 1985-2008 period, 4 and in France too, the trend was seen to level off among boys aged 7 to 9 years 18 from 2000 to 2007. In line with our findings for subjects aged 10 to 14 years, another study conducted in the United Kingdom likewise reported an increase across the period 1997-2007 in the prevalence of overweight and obesity among adolescents from households having a low socioeconomic status. 11 As a consequence of this trend, socioeconomic differences in the prevalence of overweight and obesity among adolescents increased. In the case of overweight specifically, such socioeconomic differences were not even present among Spanish adolescents in 1987 because in that year prevalence of overweight was actually greater among the children of high-income families. Something similar was observed for Scottish male adolescents; that is, in 1987 prevalence of obesity was higher among the sons of high-income families but in 2006 exactly the opposite occurred. 19 These findings do not agree with the results of a study undertaken in the United States, in which the authors concluded that socioeconomic inequalities in overweight among adolescents aged 12 to 14 years had stabilised. 13 In general, however, the evidence obtained in such studies suggests that socioeconomic differences in the prevalence of overweight and obesity among adolescents are steadily increasing, 20, 11 although the reasons for this time trend are less clear. According to Stamatakis et al, 11 the increase in socioeconomic differences in these health problems may, in part, be because of the difficulties involved in ensuring that health messages are targeted at, and reach families in, the lower socioeconomic strata. Some authors have reported that the higher socioeconomic groups tend to follow healthy lifestyle guidelines and respond to health-related messages in the media more actively than their lower socioeconomic counterparts. 21 In the case of our study, one cannot rule out the possibility that the rise in the prevalence of overweight and obesity in this population group may be attributable to the increased frequency of consumption of unhealthy food and to the higher frequency of physical inactivity among subjects having a lower socioeconomic status. Indeed, a study conducted in Spain in 2001 showed that Figure 2 . Trends in the prevalence (in percentage) of overweight and obesity in boys and girls aged 10-15 years by educational level of primary household earner. Note P-value of o0.05 for trends in prevalence of overweight and obesity among boys and girls from families having a low educational level and for trend in the prevalence of overweight among boys from families having a high educational level.
the frequency of physical inactivity and consumption of unhealthy food was higher among children from lower-income families than those from higher-income families. 22 The authors of a review that assessed the relationship between socioeconomic status and obesity concluded that, before 1990, low socioeconomic status was shown to have a protective effect on childhood obesity by most of the studies undertaken in rich countries. 23 Thereafter, however, the opposite occurred, and most studies reported an inverse relationship between socioeconomic status and prevalence of overweight and obesity. Yet, insofar as socioeconomic status of area of residence was concerned, it took another decade before this change in direction in the relationship took place in certain countries. One of these countries, as has been shown, was Spain, bearing in mind that in 1997 prevalence of overweight and obesity was higher in high-income areas. In Australia, Scotland and Sweden, a lower prevalence of overweight and obesity among adolescents in general, and male adolescents in particular, living in high-income areas, with respect to those living in low-income areas, was similarly not observed until the first decade of the present century. 24, 18 Although the level of aggregation of geographical units in these investigations was smaller than the level of aggregation used in the present study, the similarity of findings suggests that socioeconomic pattern in childhood obesity according to the area of residence is independent of the level of aggregation of the area.
One possible explanation for our findings might lie in the adoption of unhealthy lifestyles or the absence of infrastructures in areas with greatest material deprivation. Yet, neither obesityrelated risk behaviour nor the availability of sports infrastructures could account for the higher prevalence of obesity among children living in the poorest areas reported by a study undertaken in Spain using data from 2007. 25 Other factors are thus probably responsible for the rise in the prevalence of overweight and obesity in the poorest areas. Finally, the trend so different in the prevalence of overweight and obesity in children and adolescents observed in this study may be because of several reasons. First, it is possible that obesity prevention messages have been directed basically to the group of 5-9 year-old children. On the other hand, children of this age are more susceptible to these messages than adolescents in whom the behaviour is more established. It is also possible that the time period of adolescents without parental supervision has increased and, therefore, it has increased the independence in the decisions regarding own food and other risk behaviours to health. In any case, it cannot be excluded a cohort effect, so that in the younger generation has decreased the exposure to risk factors for obesity. The follow-up studies of successive birth cohorts could answer this question.
When interpreting the results, some considerations regarding the data must be borne in mind. First, although the study sample is representative of the Spanish population of children aged 5-15 years, a percentage of subjects were excluded because of lack of response to height or weight. However, there was no relation between the measures of socioeconomic position used here and the nonresponse, except for educational level in 1987. In this year, the higher nonresponse was observed in low educational level. Second, body mass index was used to assess overweight and obesity, in view of the fact that a number of studies have found a correlation between body mass index and fat content in the bodies of children and adolescents. 26, 27 Furthermore, children and adolescent weight and height were based on data reported by parents or guardians, and although a number of authors have concluded that such information is reasonably valid in representative samples of a childhood population, 28 ,29 a degree of measurement bias cannot be excluded. Although this bias may well have underestimated the real prevalence of overweight and obesity, its impact on the findings can nonetheless be assumed to be minimal, as the various health surveys used the same data collection method for the respective years. In any case, a possible under-reporting of the child's weight in more recent years cannot be ruled out as a result of increased awareness of parents about their child's obesity. Parents are comparing their child with their peers, and not with medical standards. Hence, they may fear to label their child as overweight because of the stigma and its consequences.
In brief, our findings indicate a levelling off in the prevalence of overweight and obesity in the childhood population of Spain, with the exception of adolescents, whether from families whose primary household earner has a low educational level or from lower-income areas, among whom prevalence displays an upward trend.
